November xi, 1915] 


NATURE 


297 


mately seven times the interval between M. Sola’s 
plates) no stars showing movement could be detected. 

The Future of the Planets.— Under this title 
M. P. Puiseux contributes an essay to Scientia (Octo¬ 
ber) dealing with some possible consequences of the 
explosion hypothesis due to Mr. R, T. A. Innes. The 
underlying idea is that sufficiently great pressure may 
be capable of inducing an explosive instability of the 
elementary atoms of matter resembling the trans¬ 
formations associated with radio-activity. If this is a 
fact of nature, then condensing stellar bodies become 
spontaneously explosive. It is supposed that the de¬ 
struction of the planets will be brought about by a 
solar outburst of this character. 


AMERICAN HYDROLOGY . 1 

HE issue by the United States Geological Survey 
of a further instalment of water supply papers 
directs attention to the continued activity of that de¬ 
partment in prosecuting its researches into the national 
water resources available for industrial and agricul¬ 
tural purposes. The papers cover an extensive area 
of country and a diversity of subjects; and accord¬ 
ingly it will be convenient to deal with them seriatim. 

(1) The eastern and southern coasts of the United 
States and the contiguous parts of Mexico and Central 
America, as far as the peninsula of Yucatan, con¬ 
stitute a broad, sub-level region, sloping gently sea¬ 
ward from the interior highlands. In the basin of 
the Mississippi, this plain, known as the Gulf Coastal 
Plain, extends inland for a distance of no fewer than 
500 miles. This, however, is the maximum breadth. 
On the Atlantic coast and in Mexico it is much more 
restricted, reaching mountainous districts at no great 
distance from the sea. The plain is characterised 
generally by low relief and broad river valleys, and 
in Texas, with which region Mr. Deussen’s report is 
specially concerned, it comprises a series of prairies 
and wolds, the latter term denoting a range of hills 
sloping gently on one side and descending abruptly on 
the other. 

Being a hydrographical paper, the report is drawn 
up from the point of view' of defining and classifying 
the available sources of W'ater supply, and accordingly 
the stratigraphy of the various districts is described 
in relation to their w'ater-producing powers. The 
geological systems represented are the Carboniferous, 
the Cretaceous, the Tertiary, and the Quaternary. 
The Carboniferous rocks are not exposed, nor have 
they been reached by any boring within the limits of 
the area under consideration, but their presence is 
inferred from an exposure further west, and by the 
evidence of drill-holes in the adjacent Cretaceous area. 
The Cretaceous rocks, which consist for the most 
part of chalk, limestone, and marl, are so deeply 
embedded as to render them impracticable as sources 
of supply, either by artesian w'ells or otherwise. The 
available water-bearing strata are, therefore, the sedi¬ 
ments of the Tertiary and Quaternary series, com¬ 
prising some dozen formations, of w'hich may be 
noted the Dewfitt (Miocene), 1250 to 1500 ft. thick, and 
the Wilcox (Eocene), 800 to 1150 ft. thick. The former 

1 (1) Geology and Underground Waters of the South-Eastern Part of the 
Texas Coastal Plain (Water Supply Paper No. 335). By Alexander 
Deuss^n. Pp. 365, with diagram and ix plates. 

(2) Water Analyses from the Laboratory of the United States Geo¬ 
logical Survey (Water Supply Paper No. 364). Tabulated by J. W. 
Clarke, Chief Chemist. Pp. 40. 

(3) Quality of the Surface Waters of Washington (Water Supply Paper 
No. 339L By Walton Van Winkle. Pp. to'?, with charts. 

(4) Deschutes River, Oregon, and its Utilisation (Water Supply Paper 
No. 344). By F. F, Hensbaw, John H. Lewis, and E. J. McCaustland. 
Pp. 200. wiih 28 plates and 8 diagrams. 

(5) The Wa'er Resources of Butte, Montana (Water Supply Paper No. 
345-G). By O. E. Meinzer, Pp. 125, with map and photographs. 
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consists of lacustrine and littoral deposits : cross- 
bedded, coarse, grey, semi-indurated, highly calcareous 
sandstones; and the latter of palustrine, marine, and 
littoral sands, clays, marl, and lignite. The wmters 
from these sources are classified and analysed accord¬ 
ing to their locality and occurrence. 

(2 and 3). The next two papers deal with the chem¬ 
ical side of water supply. They exhibit in tabular 
form the constituents of samples of water, taken from 
various sources in the United States, and submitted 
to chemical analysis, together with some useful notes 
as to the bearing of chemical composition on the suit¬ 
ability of such waters for specific purposes. Most of 
the waters are commonplace in character, but some 
are exceptional; for instance, the Devil’s Inkpot in 
the Yellowstone Park is essentially a solution of 
ammonium sulphate, and the Shoal Creek springs in 
Missouri are impregnated with zinc to a remarkable 
degree. 

The physiographical features of the State of Wash¬ 
ington are described at some length in Mr. Van 
Winkle’s report, and it is interesting to note that the 
Cascade Range of mountains, which crosses the State 
from north to south, divides it into two regions with 
very dissimilar climatic conditions, that on the western 
side characterised by an abundant rainfall, with cool 
summers and mild winters, and that on the eastern 
side by a moderate, and even scanty, rainfall, with hot 
summers and cold winters. 

(4) The Deschutes River is a tributary of the 
Columbia River, entering the latter at a point about 
135 miles above the town of Portland. It is stated 
that the river is unique in several respects among 
rivers of the United States. “Its natural flow is 
remarkably constant; its head waters afford reservoir 
sites sufficiently large and so distributed that the total 
flow of the river may be utilised both for irrigation 
and for power”—these features, combined with the 
suitability of the river basin for their practical applica¬ 
tion, justify the expectation that the Deschutes Valley 
will become a flourishing district of agricultural im¬ 
portance, enhanced by numerous installations of hydro¬ 
electric plant furnishing power, either locally or for 
transmission to distant distributing centres. 

(j) The rugged region of western Montana includes 
a curious re-entrant of the Continental Divide, form¬ 
ing a basin, bounded on the north, east, and south 
sides, and on part of the west side, by mountain walls. 
This basin, the flat floor of which is a little more than 
a mile above sea-level, has a maximum length of 
twenty-two miles, a maximum width of ten miles, and 
an area of 130 square miles. It probably came into 
existence near the dose of the Tertiary or at the 
beginning of the Quaternary period. It is noteworthy 
to-day as containing on its northern side the Butte 
mining district, the most important mining centre in 
the United States. Started in 1864, when placer gold 
was discovered in the locality, the settlement has 
crown to a town of more than 50,000 inhabitants. 
The effect of this invasion of human activity has been 
to change completely the natural aspect of the place. 
The mountain sides have been denuded of their trees 
and the valley floor of its luxurious vegetation by 
sulphurous fumes emitted in great clouds from the 
smelting works, and a scene of desolation and ugli¬ 
ness has supervened. Since 1912, however, conditions 
have somewhat improved. Most of the large smelters 
have been shut down or removed, and the citizens are 
endeavouring by the cultivation of lawns, gardens, 
and trees, to restore something of the original beauty 
of the valley. The climate is somewhat rigorous, the 
mean annua! temperature being 42 0 F., and the lowest 
recorded temperature 29 0 F. below zero. The water 
supply of the district is plentiful; there is an average 
daily consumption of nine million gallons for 55,000 
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persons, or 165 gallons per head, which is a very 
liberal allowance compared with the customary con¬ 
sumption of large towns in this country'. The figure 
is stated to include considerable quantities used by 
mines, railroads, and other industrial concerns, but 
even then it is greatly in excess of the standard pre¬ 
vailing in the United Kingdom. B. C. 


ENGINEERING AT THE BRITISH 
ASSOCIATION. 

S ECTION G (engineering) had a very full pro¬ 
gramme, which necessitated carrying the meet¬ 
ing on until mid-day on Saturday, September 11. The 
papers w r ere grouped as follows : after the president’s 
address by Dr. Hele-Shaw on Wednesday, the morning 
was devoted to papers dealing w'ith thermodynamics. 
The following morning was set apart for papers by 
local engineers, describing recent work in the various 
departments of municipal engineering (electric, gas, 
drainage, etc.); the papers read on Friday were all 
connected with electrical engineering, while Saturday 
morning was devoted to mechanical engineering. 

Wednesday, September 8.—In his address the presi¬ 
dent insisted on the duty of the British Association to 
justify its existence by doing something tangible to 
help the Empire in the great industrial struggle which 
must ensue when the military struggle comes to an 
end. He advocated the formation of a committee, 
initially of the engineering section, not merely to offer 
its services to any Government department, but to 
consider and urge the initiation of those reforms 
w'hich would strengthen our hands in the coming 
international industrial warfare. The first paper w'as 
by Profs. Asakawa and Petavel, describing a series of 
experiments on the efficiency and losses of a gas 
engine; a preliminary note on the subject was pre¬ 
sented at the Birmingham meeting two years ago. 
The authors have determined the overall efficiency 
and the magnitude of the various losses with different 
mixtures and different compression ratios. The 
highest overall efficiency obtained w'as 27-4 per cent. 
The mechanical losses were determined by the rate of 
change of the kinetic energy of the rotating parts, as 
is very commonly done in testing electric motors. 

Prof. W. M. Thornton gave two short papers of a 
theoretical and speculative nature, entitled “The Total 
Radiation from a Gaseous Explosion” and “The 
Change of the Specific Heat of Gases with Tempera¬ 
ture.” According to the author, the lost pressure or 
suppressed heat of a gaseous explosion can be ex¬ 
plained mechanically by considering two combining 
atoms to act like colliding spheres. Their translational 
energy wdll generally be converted partly into vibra¬ 
tional and partly into rotational energy. Assuming 
that before the collision the translational and rotational 
energies of the atoms were equal, and that on collision 
the former is equally converted into rotational and 
vibrational, the latter, on which depends the radiation, 
will represent 25 per cent, of the total, which result 
the author claims to be in agreement with the obser¬ 
vations of Hopkinson and David. 

On Wednesday afternoon at the laboratories of the 
Manchester Steam Users’ Association, Mr. C. E. 
Stromeyer explained and demonstrated a machine for 
determining the fatigue limits calorimetrically. In 
this machine the specimen, which is subjected to 
rapidly reversed torsion, tension, or bending stresses, 
is water-jacketed, and the temperature of the water 
passing through the jacket is measured on entering 
and on leaving. No difference is detected until the 
stress reaches the fatigue limit for the specimen under 
test, but as soon as this is passed, heating of the 
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jacket water takes place. Hence the fatigue limit is 
determined by gradually increasing the stress and 
watching the two thermometers. 

Mr. Stromeyer also gave a demonstration of the 
phenomenon of water hammer by means of gas-heated 
glass vessels and tubes. 

Thursday, September 9.—Mr. de Courcey Meade, 
the corporation engineer, read a paper on the Man¬ 
chester drainage scheme, and showed a number of 
lantern slides illustrating the special w'ork in con¬ 
nection with the new' sewers now' under construction. 
He was followed by Mr. S. L. Pearce, the corporation 
electrical engineer, who outlined the growth of the 
electrical undertaking and then described the general 
outlines of the projected station at Barton on the 
Bridgewater Canal. When completed, this station, 
which at present exists on paper only, will be one 
of the largest in the country. It wall transmit three- 
phase power at 33,000 volts to a number of sub¬ 
stations. An interesting point is that the site is in 
close proximity to the corporation sewage W'orks at 
Davyhulme, and it is proposed to use the purified 
effluent for condensing purposes, the canal authorities 
having refused permission to use the canal water. 
The increased temperature of the sewage effluent 
after passing through the condensers is advantageous 
in the further treatment before final discharge. 

Prof. A. B. Field described the special research work 
which is being carried out in the mechanical engineer¬ 
ing department of the Municipal School of Tech¬ 
nology, w'hich was afterw'ards visited by the members 
of the Section. 

The corporation gas engineer, Mr. J. C. New- 
bigging, described the improvements recently intro¬ 
duced by the adoption of automatic vertical retorts; 
he also attacked the system of applying the profits 
from municipal gas undertakings to the relief of 
rates, instead of lowering the price of gas and thereby 
increasing its adoption for heating and power pur¬ 
poses. It need scarcely be said that this part of his 
paper did not go unchallenged in the discussion, 
dealing, as it does, with one of the thorniest problems 
of municipal politics. 

A paper was read by Mr. E. C. Mills describing 
his producer for placing in front of an ordinary steam 
boiler. The gasification of the fuel is carried out in 
this external producer, w'hile the combustion of the 
gas takes place inside the ordinary boiler flue. Slides 
were shown and actual test figures given for boilers 
which had been fitted w'ith the apparatus. 

Friday, September 10.—Mr. N. W. McLachlan 
show'ed experimentally the rapid heating of iron strips 
when magnetised by high-frequency currents obtained 
from an arc-generator. The variation of perme¬ 
ability with temperature and the points of recales- 
cence could be traced in the variation of the current 
taken by the magnetising coil. The phenomena are 
complicated, how'ever, by the skin effect, the depth 
of penetration varying with the temperature due to 
the changes in both resistance and permeability. 

A self-adjusting commutating device was described 
by Prof. Miles Walker, in W'hich each brush is divided 
into two, one in advance of the other, the two being 
lightly insulated from each other. Before combining, 
the current from one brush passes round the inter¬ 
pole winding, while that from the other passes through 
an equivalent resistance. If the commutation be 
perfect, the current density will be uniform over the 
whole brush contact surface, and each brush will 
collect half the total current; if, however, on account 
of saturation at heavy loads, the strength of 
the interpole be insufficient, the commutation will 
be so affected that a larger share of the total current 
will pass through the interpole winding, increasing 
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